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THE EFFECT OF CLIMATE ON THE EFFICIENCY OF THE 
PEOPLE OF THE RUSSIAN FAR EAST 

STANISLAUS NOVAKOVSKY 

Clark University, Worcester, Massachusetts 

One of the greatest achievements of the new science of climatology is the 
establishment of the so-called optimum. This principle, first developed for 
the vegetable kingdom, Ellsworth Huntington has applied to man, and has 
endeavored to find the optimum for his physical life and mental work, and 
for his efficiency. The present article is an attempt to apply Huntington's 
findings to the Russian Far East and its population.' 

The chief climatic factors influencing man's efficiency Huntington recog- 
nizes as (i) the mean temperature month by month; (2) the variability of 
the weather from day to day; (3) the frequency of storms; (4) the relative 
humidity. Besides these, the author thinks there should be added the length 
of the seasons, the intensity and the amount of sunlight, and the electrical 
conditions of the air. 

We shall consider first the temperature. As much space has elsewhere 
been given to the general monthly and annual temperatures,2 we shall here 
turn to the question of most immediate interest, namely, the influence of tem- 
perature on human efficiency. On the basis of the work of thousands of 
factory operatives and students, Huntington came to the conclusion that these 
workers showed the greatest efficiency at approximately 15' C. (590 F.), and 
to this temperature he attributes a rating of i00 percent. The temperature 
above i50 C. grows progressively worse for efficiency, reaching, for example, 
at 300 C. a rating of only 92.5 percent. Similar results follow when the 
temperature falls below i50; conditions become progressively more unfavor- 
able, and when the temperature has reached - 200 C., for example, the per- 
centage of efficiency is only 93.6 percent. 

1 Among the scientists of the world who have been at work on the solution of the 
problem of temperature conditions, those of Russia and the United States occupy fore- 
most places. Of the Russians must be mentioned such men as Voeykov, Brownov, Klos- 
sovsky, and others, and among Americans Abbe, H. Arctowski (Polish by birth) 
R. De C. Ward, J. Warren Smith, J. B. Kincer, A. D. Hopkins, C. F. Brooks, H. Moore 
and others. 

Among Huntington's numerous works see especially his " Climate and Civilization" 
Yale University Press, and his and Cushing's " Principles of Human Geography" John 
Wiley and Sons, i92i. 

2 Novakovsky, Stanislaus, " Climatic Provinces of the Russian Far East in Relation 
to Human Activities," Geographical Review, vol. I2, No. I, pp. iOOII 5, I922. 

" The Probable Effect of the Climate of the Russian Far East on Human Life 
and Activity," ECOLOGY, vol. 3, No. 3, pp. i8i-20i, I922. 
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In his " Climate and Civilization," Huntington gives a table which shows 
the percentage of human efficiency at different temperatures. The author 
has applied these figures to the determination of the efficiency of the people 
of the Russian Far East, with the results shown in the following table: 

In this table are given first the ratios of efficiency by separate months, 
and at the end their total annual sum. If there were always the ideal tem- 
perature which produces the efficiency of ioo percent, the total annual sum 
would be i,200. We shall consider this number as a standard in studying 
the climatic conditions of the various localities of the Russian Far East. 
When we analyze these tables, we find that whereas in such large centers as 
London, New York, and Tokyo the total annual figures for efficiency are 
respectively 1,187, 1,176 and 1,176, in the Russian Far East the figures vary 
between the limits of i,147 at Novo-Mariinsk and ij69 at Possiett. If the 
temperature alone could determine human efficiency, it will be seen that in 
the Russian Far East the northern part of the country would rank with the 
countries having a medium efficiency, and the southern part with those having 
a high efficiency. But since there are other conditions to be taken into con- 
sideration besides the temperature, the resulting percentage of efficiency will 
actually be much lower than these comparatively high figures. The individual 
month, which best fulfills the requirements for efficiency in the extreme north 
is July; in the east, it is August; in the west and southwest, September; and 
in the extreme south, June. If we compare these findings with conditions in 
the largest centers of population in the world, we shall notice that in London 
the best month in this respect appears to be June; in New York, May; and 
in Tokyo, May and October to an equal degree. 

In regard to the amount of variation in temperature, we may say that at 
most points of the Russian Far East there are small variations from year to 
year, whereas the daily range (amount from day to night) is considerable, 
as appears in the following table: 

TABLE II. Average daily range of temperature, Degrees C. 

Station I II III IV V VI VII VIII IX X XI XII An- 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~~~nu a l 

Vladivostok ....... 6.3 8.7 6.4 5.3 4.8 14.8 4.5 4.6 5.6 5.9 6.4 6.5 5.8 
Nikolsk-Ussuriisk i i.8 I 4.3 8.2 I2.7 I2.9 6.3 8.9 8.8 I0.3 I2.4 8.2 I2.5 io.6 
Blagoveschensk .... 8.6 II.2 io.8 7.0 1i. 8.3 8.3 7.9 I0.2 9.3 8.6 9.2 9.I 
Khabarovsk . ...... 6-4 8.o 8.i 6.o 7.3 5.5 5.8 5.5 5.8 6.i 6.o 6.8 I 6.4 
Cherniaevo ........ i0.9 I34 i6.3 I0.3 II.7 1II. 9.6 II.0 II.5 I I.7 9.2 I0.3 II.4 

Bomnak ........... 9. I 9.5 I2.9 II.I 9.7 7.4 I0.5 9.8 9.I 9.5 I0.4 8.7 9.8 
Nikolaevsk ........ 7. I II.7 io.8 I I .4 6.4 6. I8.3 8. I8.6 9. 8.3 8.8 1 8.7 
Okhotsk ........... 4.4 7.2 I3.7 I3.0 4.9 3.8 3. I4.6 5-4 4.5 4.2 4. I 6. i 

In general, we may conclude that the variations are greater in the cold 
period than in the warm. We shall now consider the variability of the tem- 
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perature from day to day. The following table gives a summary of the 
average variability by months: 

TABLE III. Average interdiurnal variability of temperature, Degrees C. 

I II III IV V i VI | VII VIII 4 IX X XI XII 

Vladivostok ............. 3.5 2. I o.8 2.3 1.4 i.6 I.2 I .3 2.9 2.9 3.8 
Khabarovsk .. ...........9 3-4 2.4 i.8 2.0 i.8 I.3 i.6 i.5 2.9 4.4 3.7 
Blagoveschensk .. . 2.3 3.5 2.8 I.7 1.9 2.0 1.4 i.6 i.6 2.4 3.4 4.2 
Bomnak .19 .............. . 2.5 I .9 2. I I.9 2.0 2.3 1.7 i.6 2.6 4.2 3.0 
Alexandrovsk .2.6 3.9 2.2 2.5 2.0 1.9 2.0 I.5 2.2 3.3 3.7 4.4 
Nikolaevsk. 3.9 3.6 2.7 2.0 1I.9 2.5 2.2 i.8 2.0 2.4 3.0 3.8 
Okhotsk .................. 2.8 2.9 2.3 1 I .5 1.4 I.0 1.0 0.7 I .7 I .5 2.1 
Petropavlovsk .3-3 ..3.3 3.0 2.1 I.2 i.6 1.7 I .3 I .5 1.1 i.6 1.4 2.3 
Kluchevskoye .4.0 5.2 2.6 I.4 I.3 2.3 i.6 I.0 I.3 i.8 2.3 5.4 
Nikolskoye ...............9 2.0 1.1 1.3 0.9 0.7 o.6 0.7 0.9 I.5 2.3 3.1 
Markovo . ...............9 5.8 3.4 2.2 2.4 i.8 I .9 I.5 I.4 3.5 5.3 6.7 

This table shows clearly that the variations from day to day are much less 
than from day to night. Nowhere except in the most northern point, Mar- 
kovo, do they exceed 40, the degree of variation under which Huntington's 
factory operatives worked most rapidly, and at most points the variation is 
much below this. In order to understand this matter more clearly, the fol- 
lowing table has been prepared to show the number of days when the average 
temperature of one day differed from that of the next by certain specified 
amounts during the year I9I 5: 

TABLE IV. Frequency of days with different degrees of interdiurnal variability 

Station Less than More than 
20 20-4 0 40-60 60-80 80-IO? 10-12? 120 

Vladivostok . 205 I00 33 I8 2 4 2 
Khabarovsk ..1. I99 97 43 13 5 5 2 
Blagoveschensk.. . I95 I00 46 I4 5 4 0 
Bomnak ......... I90 104 42 I8 6 2 2 
Nikolaevsk.... . . . 171 II8 47 I5 7 4 2 
Alexandrovsk 1 87 98 49 I4 7 6 3 
Okhotsk .238 88 28 7 0 2 I 
Petropavlovsk 239 79 31 II 4 0 0 
Kluchevskoye 200 94 32 i6 I3 3 6 
Nikolskoye. 284 55 21 4 0 0 0 
Markovo. . I62 10I 40 23 I8 I0 10 

We see, therefore, that on the greatest number of days the variation does 
not amount to more than 20, and the second largest number of days is that 
on which the variations run from 2? to 40, although everywhere there are 
nearly twice as many days in the first group as in the second. The greatest 
variation in this year, I9I5, was observed in Markovo, and amounted to 23.2 

between January 22 and January 23. 
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On the basis of extensive observations, Huntington considers that for 
ideal climatic conditions there should be a variability of 30 or 40. The 
Russian Far East, according to this estimate, appears somewhat unfavorable, 
although as a matter of fact the variability of few parts of the world is much 
greater. Nevertheless the variability here is not so helpful as it might be 
otherwise, for only in small measure does it arise from cyclonic storms. 
Moreover, the smallest variations are observed in the summer when variability 
is most needed, and the greatest number occur in the cold season when ex- 
tremes may do harm. As such variations in the winter do not usually exceed 
60, however, they should not be considered very injurious either to the health 
or the efficiency of the people. On the contrary, the lack of variability in the 
summer creates, with the generally high temperatures in the Amur and Ussuri 
regions, a monotony which presumably reduces the percentage of efficiency. 
But these conditions which are unfavorable for efficiency are very favorable 
for vegetation, and thus nature compensates the people to some extent. In 
the Amur and Maritime provinces are found many southern plants which 
usually require high summer temperatures. During the summer the great 
humidity and low variability create conditions very much like those of the 
conservatory, and, thanks to such conditions, many of the southern plants 
pass through the various stages of their development in a much smaller 
number of days than they do in the dry atmosphere and under the more 
marked variability of Turkestan, and some localities of America. 

In addition to what has been said above, we must still explain the degree 
of departure from the ideal climatic conditions. Huntington has found that 
the ideal outdoor temperature for indoor physical activity appears to be 
I7W C., and for mental activity indoors about 60 C. He considers that below 
- 30 C. a further reduction of temperature has a negligible effect on effi- 
ciency. Basing our calculations on such principles, it is easy to determine 
the average departures from the ideal conditions for both kinds of activity 
together. Considering the monthly mean temperatures on the basis of these 
principles, we may arrange our results in the following table: 

TABLE V. Annual average departure from ideal temperature 
for mental and physical activity 

Novo-Mariinsk ......1 42 Petropavlovsk ....... 123 Vladivostok ........ IIs 
Markovo ......... i43 Alexandrovsk ....... I21 Possiett ..........115 
Ghizhighinsk ........ 133 Blagoveschensk ..... I27 New York ....... io4 
Okhotsk ......... 134 Khabarovsk ......... 123 Tokyo ..... .. 102 
Ayan ......... 129 Nikolsk-Ussuriisk ...I Ig London ...... . 74 
Nikolaevsk .........1 25 

Many of the points in the Russian Far East, therefore, show very large 
departures from the ideal climatic conditions for human activities in compari- 
son with London, New York, and Tokyo. Conditions are especially unfavor- 
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able in the northern part, Markovo and Novo-Mariinsk (Chukotsk-Anadyr 
region). Such points as Vladivostok, Possiett, and Nikolsk-Ussurriisk, in 
the southern part, may be mentioned, but they are much more favorable, and 
to a considerable degree approach the standing of New York and Tokyo. In 
view of this condition, we may expect that the climatic conditions of the 
section in question will favor the efficiency of the population, and we may 
look forward to a much higher form of civilization among the natives of 
this section. 

The humidity of the Russian Far East presents marked variations from 
month to month, and has not that comparative uniformity which is observed 
in many points of the United States. The optimum for the humidity is 
established by Huntington as 8o percent at a temperature of I7W C., or about 
5 grains of moisture per cubic foot of air. A large departure, whether in 
winter or summer, appears to be very injurious to health and efficiency. A 
good example is Tokyo, where during August and September the death rate 
is very high. These are the months having the maximum temperature and 
the maximum relative humidity. Although in the territory of the Russian 
Far East the maximum humidity comes somewhat earlier, it still falls within 
the warm months. This can not be considered favorable for the activity, 
efficiency, and health of the population. The comparative relative humidity 
is shown in the following table: 

TABLE VI. Comparative relative humidity 

Station I II III IV V VI VII VIII IX X XI XII Yr. 

Vladivostok. 67 6i 64 68 7i 85 86 86 77 73 64 58 72 
Nikolsk-Ussuriisk . 77 82 7I 64 65 84 82 86 83 79 77 74 77 
Khabarovsk . 75 76 66 65 58 73 77 77 76 64 70 7I 7I 
Nikolaevsk. 79 1 82 79 76 76 73 78 78 76 68 74 72 76 
Alexandrovsk . 79 83 72 74 75 78 80 79 8o 62 69 76 76 
Blagoveschensk.... 69 69 56 50 48 7i 68 76 74 60 74 8i 66 
Okhotsk . 73 72 75 84 86 9o 89 95 9I 7o 65 63 80 
Petropavlovsk. 73 77 66 80 7I 88 92 90 8i 66 65 69 77 
Markovo. 80 78 76 74 76 71 78 77 85 95 93 9I 8i 
Nikolskoye ........ 83 9 I 86 89 87 89 94 90 84 80 79 79 86 
Tokyo............1 64 62 68 74 76 82 83 82 83 80 74 66 74 
New York. 78 78 77 72 75 74 76 7I 68 64 66 72 73 
Washington, D. C. 77 73 67 66 69 72 65 70 68 67 7I 74 70 

In addition to the factors enumerated above, Huntington also takes into 
consideration the degree and force of storms which influence both the vari- 
ability, the temperature, and subsequently the efficiency of the people. Ac- 
cording to Kullmer's scale, the Russian Far East is related to the region of 
slight storminess. In general, the eastern part of European Russia and 
western Siberia are visited by cyclones very rarely, and they are still more 
rare in the interior of eastern Siberia and in the Russian Far East. This is 
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explained by the fact that, although the tropical cyclones pass into middle 
latitudes, when they reach the Japanese shore they change their northern 
direction and move toward the east. The beneficial effects of this factor are 
therefore less than, for example, in the United States, western Europe, and 
Japan. We have not the necessary data to give the exact number of cyclones 
occurring within the territory of the Russian Far East, but will give what 
information we possess. In Nikolsk-Ussurriisk during the year i905 the 
following number of cyclones was reported: 

TABLE VII. CYclonic storms at Nikolsk-Ussuriisk in i905 

January ..... 4 April ... . 4 July ........ 4 October ........ 3 
February ..... 4 May ... . 6 August ........ 2 November ....... 3 
March ..... 2 June ... . 3 September ...... 6 December ....... 3 

Year .44 

Out of these 44 cyclones, the centers of only 9 passed over Nikolsk- 
Ussurriisk, or to the northwest of that place. They gave rise to three strong 
snowstorms, two long periods of rain, and four heavy rains with floods. 
The rest passed southeast of Nikolsk-Ussurriisk and were not of such a stormy 
character. Often the cyclones are followed by anticyclones, accompanied by 
high barometric pressure and a heavy drop in temperature. In general, the 
cyclones cover only the southern part of the Maritime provinces. In the 
Okhotsk and Bering seas, however, covering the northeastern part of the 
Russian Far East, cyclones are observed more frequently and are of a very 
stormy character. Thus, although insufficient data make it difficult to record 
the degree to which the comparative absence of cyclonic storms reduces human 
efficiency, nevertheless it may be concluded that the Russian Far East can not 
in this respect be placed on the same level with central and eastern United 
States, Europe, and Japan, where the most intensive cyclonic regions are 
observed and where simultaneously the people show more vigor. 

In the matter of the amount of sunshine, when we compare the Russian 
Far East with those countries which have sometimes too much sunshine and 
at other times too little, we may conclude that these extremes have an injurious 
influence on human efficiency, causing chiefly various nervous disorders and 
a general weakening of the will-power. Although at the present stage of the 
science of climatology we can not establish the optimum sunshine for effi- 
ciency, we may venture the opinion that under the most favorable conditions 
there should be about 60-65 percent of the possible sunshine in the summer 
period and 75-80 percent in the winter, making an annual average of 65-70 
percent. Many localities of the Amur, Nikolaevsk, and Ussuri regions ap- 
proach these conditions very closely. Only a few of them in the summer 
time, particularly in July, have a considerably lower percentage. In any case, 
it should not be thought that the population of these regions suffers any con- 
siderable reduction of its efficiency because of these conditions. But in the 



282 STANISLAUS NOVAKOVSKY Vol. III, No. 4 

northern part of the Okhotsk, Kamchatka, and Chukotsk-Anadyr regions the 
percentage of sunshine is much smaller, and the population shows an inclina- 
tion to nervous diseases, which reflect very harmfully on its efficiency. 

The author thinks that among the factors influencing human efficiency 
the duration of the seasons should also be recorded. Huntington's reason 
for not taking this into consideration is quite clear. His attention was fixed 
on the United States and other countries where the seasons change one after 
another regularly, and where the winter is not of such great length as it is in 
many localities of the Russian Far East. The winter in parts of this terri- 
tory lasts from 6 to 9 months, and undoubtedly this extended monotony 
lowers energy and efficiency. Life in the northern and northeastern regions 
of the Russian Far East breaks up into two irregular periods-a period of 
navigation and fishing (summer) and a period of stagnation (winter). The 
life of the local population is revived about the time of the first appearance 
of the boats on the waters. Then begins a new and very short season, lasting 
altogether from 3 to 4 months. During this period the people must do all 
that is done in other places during the whole year. Thus they work nerv- 
ously, even through the night, not allowing themselves either rest or pleasure. 
The busiest are those whose work is connected with navigation, but hardly 
less busy are the fishermen. The fish, particularly the salmon, are quite 
capricious. They pass in definite periods and the fishermen must watch for 
their appearance. The least carelessness may spoil the whole catch. Rapid 
preparations must be made before the appearance of the fish, such as building 
camps, putting the tackle in order, preparing the barrels, etc. When every- 
thing is ready, whole days and nights must be spent in working with the 
fish-catching, sorting, salting, drying, packing, etc. Such nervous work 
undoubtedly has an injurious effect upon the mental state, health, and effi- 
ciency of the people. The gold-miner also has to do a great deal of work 
in a very short time. 

In general, then, in the summer time all the population works abnormally, 
strenuously, and above its strength. But when the last whistle of the boat is 
heard, life changes its aspect entirely. A long period of stagnation begins, 
when many localities are cut off entirely from the outside world, and the days 
drag on long and monotonous. Such a condition is reflected very harmfully 
on the population, causing depression, weakening of will-power, and paralysis 
of efficiency. For this reason the winter season is marked by a great increase 
in nervous diseases, as well as in drinking and immorality. History gives 
many instances of the corrupting effect of climatic conditions in the Okhotsk, 
Kamchatka, and Chukotsk-Anadyr regions. Ambitious and talented young 
officers who were sent into these sections found the monotonous winter and 
the complete separation from the civilized world so unbearable that, in spite 
of their fine education and lofty ambitions, they fell into drinking, corrupt 
living, and the commission of bribery and numerous other crimes. In a 
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short time they became rough and sordid, and treated the natives under them 
with great severity. Such circumstances are due not so much to the evil or 
good inherent in separate individuals as to the untoward climatic conditions, 
the various extremes, and the monotony of it all. It may be said without 
exaggeration, therefore, that the length of the seasons, especially their irregu- 
larity and monotony, have a very injurious effect on the mental condition, 
the energy, and the efficiency of the population. 
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